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Abstract This paper sets out a methodology for, and the preliminary results of, an examination into the mechanisms by which community arises and is maintained around the task of producing the open source knowledge base that is Wikipedia. The methodology incorporates activity theory and analysis of speech acts as a means for studying the interplay between technical and social artefacts. The methodology was designed to collect data which lends itself to subsequent computer simulation of institutional emergence, in particular for surfacing the interplay between individual agency and social structure. This is part of work being undertaken by a European 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titled 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Introduction Wikipedia began as a computer mediated activity and became an institution. From its inception in 2001 those that that have participated in the task – to create a free encyclopaedia – have, through their collective action, emerged a set of permissions, obligations, rules and norms which serve to bring into being and to maintain Wikipedia as a community. This was not intended or foreseen by those who initiated it (Sanger, 2005), nor most likely, by those through whose actions it has arisen. This institution was not the product of anyone’s intention although it arguably developed as a necessary means to the intended end.  Wikipedia relies fundamentally on the goodwill of contributors, editors and administrators to function effectively. From a governance perspective there are very few means within Wikipedia by which formal control can be exercised. The community relies instead on the use of informal, soft or normative controls. These norms are both regulative: serving to maintain behaviour within bounds that support a reciprocal feeling of goodwill among a sufficient number of contributors, and constitutive: the very basis for the existence and maintenance of the community as community. In short, Wikipedia relies on a capacity, derived from the contributions of individuals, the emergent structures which characterise the community and the technical artefacts which support production and communication to maintain a certain quality of relationship in order to fulfil its goal. These relationships persist in the face of significant perturbation from ‘vandals’ (task saboteurs), ‘trolls’ (social saboteurs), and turnover of contributors in the context of performing a task which may require the resolution of emotionally and value based conflict.  From its beginning in 2001 when the only rule was ‘there are no rules’ (Sanger, 2005), through to 2007, Wikipedia has amassed a substantial array of rules and guidelines. Very few of these were present at the inception of the project. One orientating rule provided by the founders was the principle of a Neutral Point of View. Other rules have emerged from within the community as individuals collectively struggled to deal with its exponential growth. The evidence reveals that as Wikipedia grew and as its community developed, so too did the number of rules and the administrative apparatus to oversee it (Viegas, Wattenberg, Kriss, & van Ham, 2007). The need for, the nature of, and mechanisms for enforcement of these rules has, however, been a very controversial aspect of Wikipedia’s development (Sanger, 2005; 2007).  Wikipedia can therefore assist us better to understand: 
• Changes in the use of norms and rules in self‐organising communities as task complexity increases over time; 
• The range and type of rules and norms used to self‐regulate open volunteer communities where there is little to no hierarchy and very little capacity for formal sanction; 
• How these norms and rules are invoked and maintained through communicative acts; 
• The relationship between goal, technical artefacts and social structures and the exercise of individual agency.  
An Appropriate Theory Base Two theoretical lenses have become widely used to study the relationship between communicative behaviour and technological artefacts. These are Activity Theory (Engestrom, Miettinen, & Punamaki, 1999) and Structuration Theory (Orlikowski & Robey, 1991). Contemporary Activity Theory is a derivative of early work undertaken by Vygotsky, itself derived from Marxian dialectical materialism. Structuration theory is derived from Giddens' sociology. Both address the way in which human agency is channelled or influenced by structure embedded in technological as well as cultural artefacts. Technology mediates processes of communication and in so doing, influences the social processes which arise as people attempt to use that technology to coordinate both social and goal directed activity. Emigh and Herring (2005: 1) state ‘…technical specifications predispose users towards certain communicative choices, social dynamics and normative outcomes..’ This influence can often be subtle, representing a complex interplay between goals, norms, and other artefacts.  ‘To be able to analyse such complex interactions and relationships, a theoretical account of the constitutive elements of the system under investigation is needed. In other words there is a demand for a new unit of analysis. Activity theory has a strong candidate for such a unit of analysis in the concept of object orientated, collective and culturally mediated human activity, or activity system. (Engestrom et al., 1999: 9)  In Activity theory an activity is the unit of analysis. An activity is a complex process, below which sit: actions – specific tasks executed in a time bound manner in order to achieve the object; and routine or automatic operations – a particular act in a particular time and place which does not have an independent goal but serves to adjust an action to a current situation (Kaptelinin & Nardi, 1997). The trajectory of an activity system is described as ‘far from equilibrium’ driven by tensions and contradictions between aspects of the activity system itself. This reflects the Marxian idea that social change is largely the consequence of endogenous conflict or contradictions resulting from the historical conditions and how they play out at a particular time.  Because Activity theory is concerned with the dialectic between social structure and individual agency, two basic processes are recognised ‐ internalization and externalization. We refer to the process of upward causation between individual agent and social structure using the now widely adopted (yet still controversial) concept of emergence and have coined the term immergence as a neologism to capture the reciprocal causal pathway from social structure to individual agent action. Within Activity Theory these two processes are assumed to operate continuously at every level of human activity through the processes of internalisation and externalisation. ‘Internalization is related to the reproduction of culture; externalization as creation of new artefacts makes possible its transformation’ (Engestrom et al., 1999: 10). Individual activity shapes artefacts and this represents an externalisation – whereby the mental processes of the subjects leave a material trace in the form of those artefacts. The particular characteristics of the artefacts subsequently shape the interaction of others and 
become internalized as mental activity. This is generally cast as tracing a developmental trajectory, whereby societies can construct more and more complex artefacts and individuals more and more abstract means of conceptualisation. These artefacts or tools ‘…connect an individual to other human beings by mediating activity, thereby becoming part of a cultural context’ (Fjeld et al., 2002: 157).  The history of Wikipedia makes clear that there are important influences at the least between:  
• The objective, the rules and the community 
• The objective of a quality encyclopaedia acts as an important reference point in determining which behaviours are appropriate. These then enter the rule set and are invoked as necessary during interchange. As they become internalised, they define, in conjunction with the goal, what it means to belong to the Wikipedia community. 
• The objective, social artefacts and the subject 
• The desired form of the product is made clear by other examples of the genre of encyclopaedia and this influences the substance and form of individual contributions to articles and edits of articles. 
• The rules, the wiki technology and the community. 
• The open structure of the wiki interface imposes few restrictions on what can be done, this means that all behavioural influence happens primarily through social/self constraint. Similarly the egalitarianism of the community supports the use of some behaviours and limits the viability of others (i.e. overtly directive or authoritarian) even when the latter may seem as desirable to some there are no mechanisms for pursuing it. 
• The subjects, the rules and the objective 
• The heterogeneity and self‐nomination for the members (subjects) of the community as well as their turnover has implications for the effectiveness of rules and soft‐sanction influencing perceived relevance and awareness and this must impact on the objective. A balance must be struck in presenting few limitations to participation to achieve the goal, while quickly socialising subjects into the community so as to support them to participate effectively and in a way that leads towards the intended goal. 
• The subjects, the community and the rules 
• The subjects give rise to the rule set and, through a process of internalisation and collective soft sanction, the community ‘polices’ its rules. However, given the heterogeneity of values the existence and use of rules will always be controversial leading to internal social tensions and potentially becoming a subject of contention themselves. This can have a negative – divergent – effect on community coherence.  One perspective missing from the Activity Theory framework is that of power or influence. Given the Marxian roots of the theory, this could be considered to arise as a consequence of the division of labour and/or as a derivative of social artefacts. While absent in Activity Theory, the power perspective is explicitly present in the other analytical framework often used to analyse the mutual 
influence of social and technological factors in a computer mediated environment ‐ Structuration Theory  The core concept of structuration refers to the process of putting structures into action – it is ‘the structuring of social relations across time and space’ (Giddens, 1984). For Giddens, structures exist, not as material entities but as ‘traces in minds’, being instantiated through action. Giddens’ concept of structure is divided into three dimensions: 
• Structures of signification 
• Structures of domination and 
• Structures of legitimation. These are associated with corresponding dimensions of individual agency; communication, power and sanction. And they are made operational through the modalities of; interpretive schemes, resources and norms respectively.  There have been attempts to combine these two analytical approaches (see for example Widjada & Balbo, 2005). These authors note, however, that activity theory is philosophically closer to structuralist/functionalist social theory due to its materialist/realist roots, while Giddens is closer to interpretavism. Consequently some care is called for if the two are to be used in unison. Nevertheless both share a focus on activity as the unit of analysis and share a concern with the interplay of agency and structure while framing the nature of that interplay in different ways.  
Analysis of Wikipedia activity In Wikipedia there are two classes of activity: 1. editing activity; and 2. conversation about editing activity. Editing activity is the primary means for creating, amending and maintaining the content of the Wikipedia. What can be done and how it is done is influenced by the motivations and intent of participating individuals (agency), the goal of the Wikipedia, the social structure (norms, rules and influence of community), and the constraints of the technology. To date, this activity has been primarily studied quantitatively: by examining the relative frequency of activity, range and type of activity etc. (See for example Viegas, Wattenberg, & Dave, 2004; Viegas et al., 2007; Widjada et al., 2005) while the product of this activity – the articles themselves have been studied both quantitatively (See for example Lih, 2004; Stvilia, Twidale, Gasser, & Smith, 2005; Stvilia, Twidale, Smith, & Gasser, n.d; Viegas et al., 2004; Viegas et al., 2007; Wilkinson & Huberman, 2007) and qualitatively (by peer review (see Giles, 2005) or comparison of quality attributes by comparison with representatives of the genre (see Emigh et al., 2005).  These studies have been mainly focused on describing facets of Wikipedia activity and characterising it as a new phenomenon. In contrast, in our work, we are using Wikipedia as a valuable case study site for investigating the processes by which norms emerge. While it is probably the case that norms emerge in different ways in different contexts and that Wikipedia, being online, changing 
rapidly and without a long history of development, is a rather special example of norm emergence, we expect that many aspects will carry over from this case to other contexts. A major advantage of examining Wikipedia, as others have noted, is that the complete history of edits (including even the attacks of vandals and the discussions about rules and strategies) is preserved within the wiki and is freely accessible for research. Moreover, while edits can be traced back to their authors, the authors are only identified by their usernames which are not linked to their 'real' names. Hence the issues encountered in social research of obtaining access, confidentiality and consent are much reduced.  From this perspective, Wikipedia is a rich source of data on the development of norms. We are studying this from a number of points of view. Some work is concerned with mapping the development of the rules and guidelines that are now the basis of Wikipedia's development (see http://en.wikipedia.org/wiki/Wikipedia:Policies_and_guidelines). Other work is concerned with understanding and explaining the dynamics of development of the Wikipedia collection of pages. However, the study reported here is at a much finer level, and examines the discussions that support the editing of particular, controversial pages to show how the edits relate to the norms of Wikipedia.  The activity on the Discussion pages comprises conversations about editing activity and the quality of product. This is to say that the activity is made up of a series of ‘utterances’ or speech acts between contributors. Stvilia et al analysed these pages to derive indicators of quality. They compared the discussion pages of quality ‘Featured Articles’ with randomly selected non‐featured articles and noted that with the former there generally exists ‘…a small core group of editors which is relatively homogeneous in terms of sharing social norms of cooperation, including communication protocols.’ (2005: 13). They noted also that the discussion pages on featured articles were more than 10 times longer on average as well as being better organised and more readable. They argue that ‘Having well developed work articulation artefacts in the form of discussion pages helps in establishing a sense of community and negotiating a merit based social order. It helps to establish norms and conventions of communication and to introduce newcomers to those norms and the subject in general.’ (2005: 14). These pages provide, therefore, a fertile source to support analysis of how social norms operate so as to orientate and coordinate editing activity within Wikipedia.  
Speech Act Theory Any coordinated (social) activity happens primarily in and through language. In the case of Wikipedia this is language exchanged asynchronously (somewhat) anonymously and by text on the Discussion pages associated with an article. From this perspective institutions can be viewed as networks of commitments established, maintained and modified, in and through linguistic exchange. Language operates not only as a means for describing – i.e. asserting or maintaining ‘facts’ but as linked to and invoking actions (Austin, 1962). While the facts conveyed are non‐trivial – not least when the facts pertain to the process of coordination itself – i.e. take on a reflexive or meta orientation with respect to 
that coordination) the nature and quality of utterances reveals more about the process of coordination than does its semantic content.  The theory of speech acts views natural language utterances as actions (rather than or as well as denotations) on the part of a speaker. Speech acts can operate directly or indirectly to achieve ends. These acts may include asking questions, giving orders, or making statements. Austin (1962) argued that all utterances are: 
• Locutionary: an act of saying something 
• Illocutionary: an act in saying something; and 
• Perlocutionary: having effects upon the feelings, thoughts or actions of the recipients (including the speaker). In linguistics, this distinction gave rise to the alternative treatment of the semantic (meaning) and pragmatic (consequential) aspects of language. These two perspectives reflect what has become a fundamental concern of language philosophers – the relationship between the word and the world (Eriksson, 1999). It is the illocutionary aspect of speech acts which reveals most about the nature of the relationship between the speaker and the audience. Searle (1969) identified the following classes of illocutionary act :  
Assertives  They commit the speaker to something being the case. The different kinds are: suggesting, putting forward, swearing, boasting, concluding. Example: No one makes a better cake than me. 
Directives  They try to make the addressee perform an action. The different kinds are: asking, ordering, requesting, inviting, advising, begging. Example: Could you close the window?. 
Commisives  They commit the speaker to doing something in the future. The different kinds are: promising, planning, vowing, betting, opposing. Example: I'm going to Paris tomorrow. 
Expressives  they express how the speaker feels about the situation. The different kinds are: thanking, apologising, welcoming, deploring. Example: I am sorry that I lied to you. and 
Declarations  They change the state of the world in an immediate way. Examples: You are fired, I swear, I beg you.  There are however epistemological, ontological and operational problems with Searle’s approach. Searle classifies speech acts based on the pragmatic intent of the speaker. From this perspective ‘The speaker (actor) is confronted with an external world which is constituted of objects and states of affairs and is where the listener is also placed’ (Eriksson, 1999). This represents a commitment to a modernist ontology and epistemology: the existence of a universally available and shared real world underpinning meaning embedded in communicative exchange. Adopting this stance would undermine the possibility of achieving 
what is sought through this research – an appreciation of the interpenetration of macro and micro phenomena. Modernism has constructed an insurmountable dichotomy between micro and macro where macro phenomena are regarded as epiphenomenal – i.e. as having no causal power ‐ having resulted from and being reducible to micro phenomena. Consistent with this view analysis is quarantined to one level of analysis or the other in order to avoid entrapment in logical contradictions.  Habermas’ (1976) proposed an alternative scheme for the classification of speech acts to that of Searle and one which addresses this problem to some extent. Whereas Searle assumes the existence of a common shared world, Habermas posits the existence of three worlds: 1. A subjective world of beliefs, desires, intentions and feelings of the actors; 2. A common social world of norms relationships and institutions; and 3. An objective world. For Habermas, a successful speech act would be one in which the listener both comprehends and accepts the validity claims made by the sender and thus enters into the intended relationship. The validity claims include comprehensibility, truth, sincerity and rightness. Thus for Habermas also, a speech act only serves to support the maintenance or emergence of a social institution to the extent that it is held as valid. What is held to be valid is at least in part assessed against other social facts – i.e. conformance with norms or rules – and hence a level of self‐referentiality. From this perspective, ‘true’ meaning is to be found in community consensus not in correspondence to an objective external reality. The ‘meaning’ of a norm, cannot be found in individual minds but only in the social system to which it relates. Teubner (1989:738) argues that Habermas’ approaches comes undone as he tries to avoid the implications of this self‐referentiality. By comparison, he argues, Luhmann takes self‐reference and places it at the centre – in effect celebrating what others found an embarrassment. He argues that in ‘…autopoietic systems, discourses cannot but find justification in their own circularity and cannot but produce regularities that regulate themselves and that govern the transformation of their own regularities’ (Teubner, 1989: 737). The Luhmannian position casts modernity as ‘…an irreconcilable conflict of different epistemes’. Self‐reference and self‐organization then provide a form of stability or closure, while tensions between alternative and conflicting epistemes produce a basis for change – indeed transformation (Michailakis, 1995). This is an echo of the basis for change in the dialectic already encountered in Activity Theory. It corresponds also to Beck’s argument about the collapse of traditional discourse; the emergence of highly individuated discourse and as a result of what he refers to as the ‘risk society’ (Beck, Giddens, & Lash, 1994). This approach posits society as divided into functionally differentiated ‘self‐referential’ domains. The autopoietically reproduced society means that codes specific to a system, function only within their respective systems – norms only operate within a domain in which they emerged.   ‘Society is seen as fragmented into a multiplicity of closed communicative networks. Each communicative network constructs a reality of its own that is, in principle, incompatible with the reality construction of other networks. AT the same time, there is a 
multiplication and fragmentation of individualities that corresponds to the multiplication and fragmentation of social discourses’ (Muller, 1994: 52)  Unfortunately the work of Habermas’ and Luhmann falls short of providing a method for the study of this process. They also have another limitation, in focusing on building grand theory, neither provide a classification scheme of natural speech acts which is capable of capturing the many subtle ways in which people attempt to influence one another through their utterances – nor what this subtlety may reveal about the depth and quality of their relationship.  A variety of social psychological theories have been developed for measuring the quality of relationships in communication. Meissner (2005) groups these into three categories 1. Relational communication: concerns aspects of messages which define and redefine relationships 2. Relational topology: concerned with the subjective meaning a relationship has for a person; and 3. Relational topoi: concerned with message themes relating to affection, depth trust, formality, inequality, and task vs social orientation (Walther & Burgoon, 1992). In this study, the concern is primarily with relational topoi. In contrast to Speech Act Theory, systems designed to measure these characteristics have been derived either empirically (Walther, 1995; Walther et al., 1992) or through a combination of principles and empirical observation (Stiles, 1992). Attempts have, however, been made to reconcile them with the categories of speech identified by speech act theorists, particularly with the widely used categories of Searle.  Walter and Burgoons' taxonomy has been used to examine relational trajectories in CMC contexts. It is domain independent and comprehensive. However, accomplishment of the shared task of Wikipedia does not necessarily require many of the quality attributes identified in this taxonomy ‐ affection and trust for example. Within Wikipedia there is a requirement to reach consensus on topics about which there are likely to be significant (possibly irreconcilable) differences. This is likely to require a degree of argumentation – an attempt to convince others to adopt an alternative viewpoint as well as bargaining – a mutually acceptable accommodation. Understanding the ‘soft’ processes of influence is, therefore, important. There is a need also for a degree of good‐will, a willingness to listen and engage and a willingness to maintain polite relationships which focus on the objective and argument rather than the the merit or otherwise of the person advancing it. Walter and Burgoons taxonomy, in focusing on social psychological dimensions of relational quality, arguably does not address the requirements of the task orientated environment of Wikipedia. It could be employed but many of the dimensions would remain unused in the final analysis and would not cast the brightest light where most insight is needed.  The Verbal Response Mode taxonomy (Stiles, 1992) has its origins with research into the relationship between psychologist and client. It is designed to operate 
with dyadic relationships or with one to many or many to many relationships. Despite this origin in psychotherapy it has been developed over many years and used in a wide range of communication contexts. Stiles defines it as ‘a conceptually based, general purpose system for coding speech acts. The taxonomic categories are mutually exclusive and they are exhaustive in the sense that every conceivable utterance can be classified.’ (Stiles, 1992: 15). Each of the VRM categories captures the micro‐relationship by which speakers are linked in an individual utterance – focusing on illocutionary acts i.e. on what is done rather than what is said. The coding of the illocutionary force is performed at two levels – that of literal meaning (form) and pragmatic meaning (intent).  Many of the ways in which we use speech to influence others is conveyed through subtleties in the way something is phrased rather than overtly through what is said. Many of these subtleties are conveyed by the way the speaker composes an utterance, and VRM uses three structural (rather than functional) principles and these two levels of form and intent to capture this. The three principles are a concern with whether the speaker frames an utterance on the basis of: 1. His/her own or the others source of experience 2. Presumptions the speaker makes about the others experience (feeling, perceiving or intending); and 3. Whether the speaker presents the experience from his/her own viewpoint or a viewpoint shared or held in common with another. These ‘three principles are dichotomous – each can take the value ‘speaker’ or ‘other’ ‐and they are orthogonal in the sense that all eight (2*2*2) are possible’ (Stiles, 1992: 15).  Coding the literal meaning implies attending to what the utterance says ‘based on the dictionary meaning of the words and the standard meaning of the grammatical construction’ (Stiles, 1992: 65). The pragmatic meaning is what the context of the utterance and its literal meaning reveals about the speakers intent – what he or she intends as an outcome of the exchange in terms of the behaviour of the other or the effect on the relationship.  Coding both literal and pragmatic meaning against each of the eight dimensions yields 64 possible combinations or modes. While this is better than many coding schemes it cannot capture some of the more subtle aspects of human communication ‐ in particular what Stiles refers to as off‐record meanings such as ‘hints’ at an action or manipulations.  It can, however, readily be seen how this scheme is consistent with the three worlds of Habermas. Principle one involves a choice of example drawn from own or others world. Principle two involves the making of presumptions about the world of the other and principle three, choice of frame of reference involves reference to ones own world or a shared social world (where it involved reference to a social construct such as a norm – or a shared objective world where it relates to a concrete entity). The shared or co‐constructed social world acts as an important bridge, as Stiles notes ‘Strictly speaking, in order to understand their own utterances, speakers cannot use a frame of reference that 
is exclusively the other’s. Consequently the taxonomy distinguishes between use of the speaker’s personal frame of reference and use of a frame of reference that is shared with the other’(Stiles, 1992: 62)  It is also possible to map the modes to Searle’s categories although doing so highlights the failure of Searle to deal with the fundamental characteristic of human communication – the existence of only partially overlapping domains of meaning. Searle's taxonomy does not accommodate exchanges deriving from a frame of reference of other than the speaker (ref).  
Table 1: Descriptors associated with Verbal Response Modes 
Mode Descriptors 
Disclosure Informative, unassuming, directive 
Edification Informative, unassuming, acquiescent 
Advisement Informative, presumptuous, directive 
Confirmation Informative, presumptuous, acquiescent 
Question Attentive, unassuming, directive 
Acknowledgeme
nt Attentive, unassuming, acquiescent 
Interpretation Attentive, presumptuous, directive 
Reflection Attentive, presumptuous, acquiescent 
(Source: Stiles, 1992: 63) The VRM has been used in research into a wide range of communication contexts. From it have been derived a range of indexes about, for example authority, politeness and attentiveness (Stiles, 1992; Stiles et al., 1997). One clear finding is that the distribution of modes used in an exchange differ markedly between different roles, different relationships and among verbal tasks. A relationship characterised by a power difference (authoritative /deferential) is quantitatively identifiable through the relative incidence of alternative modes.  Methodology In this study we selected a sample of submissions to Wikipedia discussion pages associated with controversial articles in the Wikipedia. At the time of the study (May/June 2007) there were 360? articles flagged as controversial while the overall number of articles on Wikipedia at that time totalled ….  The Discussion pages associated with controversial articles were chosen as they represent an area of activity where the quality of relationships can be expected to be more critical to goal attainment and where social norms could be expected to play an important role in regulating behaviour and where there may also be some examples of norm innovation as the participants struggled to deal with difficult and emotionally loaded discussions.  
The sample totalled 35 page selections of current discussions (these pages are very active and so change on a day to day basis with material archived as discussion lists get overly long). This number was arrived at by selecting every 20th entry from a random start on the Wikipedia list of controversial articles. There were several categories that ended up with no representation using this approach. To ensure full representation of the wide range of controversial topics (ranging from historical events and figures, through science topics to contemporary celebrities) one entry was selected at random from categories which had no representation and added to the pool.  In order to better appreciate the difference in self‐regulative behaviour between the relatively rule‐free early period and the current time, an additional sample of pages was collected from the archives. Ten controversial articles were chosen that spanned the period between 2001 and the end of 2003. It was often not possible to select historical articles which were on topics related to those selected from the current period as the structure of Wikipedia changes rapidly and as this earlier time marks the period before growth became exponential, the early structure has little resemblance with the current. It was anticipated that these archival discussions would involve more use of wider community norms than wiki specific rules than those in the current pages and/or greater recourse to moral or goal based imperatives as a means for regulating contributions and behaviour than explicit rules.  These documents were coded using VRM as well as some supplementary codes to identify whether the utterances were positive or negative, the editing action associated with the utterances, and the explicit invoking of rules or norms.  
Initial Findings To follow 
Conclusions and Suggestions for Future Work To follow 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